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Abstract:

Modeling Ballistic Current Flow in Carbon Nanotube Wires

.....................................................................

M. P. Anantram

Experiments have shown carbon nanotubes (CNT) to be almost perfect

conductors at small applied biases [1]. The features of the CNT band

structure, large velocity of the crossing subbands and the small number

of modes that an electron close to the band center / Fermi energy can

scatter into, are the reasons for the near perfect small bias
conductance. We show that the CNT band structure does not help at large

applied biases - electrons injected into the non crossing subbands can

either be Bragg reflected or undergo Zener-type tunneling. This limits

the current carrying capacity of CNT [2]. We point out that the current

carrying capacity of semiconductor quantum wires in the ballistic limit

is different, owing to its band structure.

The second aspect addressed is the relationship of nanotube chirality

in determining the physics of metal-nanotube coupling [3]. We show

that a metallic-zigzag nanotube couples better than an armchair
nanotube to a metal contact. This arises because in the case of

armchair nanotubes, while the pi band couples well, the pi* band does

not couple well, to the metal. In the case of zigzag nanotube both

crossing modes couple reasonably well to the metal. Many factors such

as the role of curvature, strain and defects will play a role in

determining the suitability of nanotubes as nanowires. From the

limited view point of metal-nanotube coupling, we feel that

metallic-zigzag nanotubes are preferable to armchair nanotubes.
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